Introduction {#s1}
============

In the advanced cancer setting, patients often have limited life expectancy and present with various symptoms including pain, fatigue, confusion and depression \[[@R01]\]. In addition, functionality and independence is a concern for advanced cancer patients as they are often elderly. Quality of life (QOL) is a subjective, multidimensional construct that focuses on patients' perception of their own global health status as well as nonmedical aspects of their lives \[[@R02]\]. Traditional cancer endpoints in clinical trials have focused on survival, however for patients with advanced disease, QOL may be more relevant \[[@R03]\]. In fact, the palliative/advanced cancer care settings have seen a shift of treatment intent from enhancing survival to ameliorating QOL \[[@R03]\].

Clinicians have historically relied on assessment tools to gauge their patients' QOL. There are currently two widely used tools available for the general assessment of QOL in cancer patients: the European Organization for Research and Treatment of Cancer QOL Questionnaire C30 (EORTC QLQ-C30) and the Functional Assessment of Cancer Therapy-General (FACT-G).The FACT-G questionnaire, currently in its fourth version, contains four distinct subscales: physical well-being (PWB), emotional well-being (EWB), functional well-being (FWB) and social/family well-being (SWB); older versions have previously incorporated a fifth subscale-relationship with doctors (RWD). Since its inception \[[@R04]\], the FACT-G has been extensively validated \[[@R05]\].

Few studies have aimed to identify differences between socio-demographic and clinical populations in relation to their QOL scores. This information, if available, would aid in better recognizing the unique QOL burdens of a number of different patient groups. In turn, clinicians could focus management strategies based on characteristics of their patients. The purpose of the present review was to compare FACT-G scores in relation to clinical and socio-demographic features of various patient subpopulations in patients with advanced cancers.

Methods {#s2}
=======

A literature review was conducted using the OvidSP platform in MEDLINE (1994 to 2012) and EMBASE (1994 to 2012). The search term "FACT-G" or "FACT general" was combined in a variety of ways with the following terms: "quality of life", "palliative", "cancer" or "advanced cancer", "curative" or "curative treatment", as well as the term "FACT-G.mp.". Reference lists of articles found in the search were cross-referenced for additional pertinent articles. Only full texts were chosen for inclusion. Non-English studies and repeat data were excluded. Three coauthors independently sorted through the literature search.

Studies included in the review evaluated, in at least one study arm, QOL in advanced cancer patients at baseline using the FACT-G assessment tool; studies which utilized cancer-specific FACT modules which contained subscales of the FACT-G were also chosen for inclusion. Articles were included in the review if they reported at least one of the following pieces of information in a cohort of patients: PWB, EWB, FWB, SWB, RWD or total FACT-G score (with or without RWD). Further, only cohorts that had histologically confirmed advanced cancer (either stage III or IV carcinoma using the Roman Numeral Staging System) in greater than 50% of their cohorts were included. Data for separate study arms were recorded independently for each arm.

The following information was extracted from each article: authorship, year of publication, journal of publication, country of origin, primary cancer site, admittance status, survival time after treatment, gender, Karnofsky Performance Status (KPS) or Eastern Cooperative Oncology Group Performance Status (ECOG PS), age, prevalence of previous chemotherapy, radiation therapy, surgery or any other treatment regimens, marital status, education, disease progression and all relevant FACT-G total and subscale scores. Descriptive statistics summarized demographic and clinical characteristics; FACT-G scores were stratified by demographic and disease parameters.

Statistical analysis {#s2a}
--------------------

As a way of comparing FACT-G total and subscale scores in patients from different study arms and with different clinical and socio-demographic features, weighted analysis of variance (ANOVA) was conducted and PROC GLM was performed for the unbalanced data. The number of patients from each study arm was considered a weighting variable. The weighted arithmetic means and the weighted standard deviation (SD) of FACT-G scores was also calculated.

The weighted mean was defined as in [Figure 1a](#F1){ref-type="fig"}, the weighted variance was defined as in [Figure 1b](#F1){ref-type="fig"}, where *w~i~* is the weight for the *i*th study, *x~i~* is the *i*th variable value, and the variance divisor *d* is n-1. The weighted variance is the sum of the weighted squared distance of a data value to the mean divided by the variance divisor. The weighted variance is a measure of variability.

![The weighted mean (a) and the weighted variance (b), wi is the weight for the ith study, xi is the ith variable value, and the variance divisor d is n-1.](wjon-04-008-g001){#F1}

To normalize the distribution of FACT-G total and subscale scores, a natural log-transformation was applied for each score coming from a different study arm. A P-value of less than 0.05 constituted statistical significance. All analyses were performed by Statistical Analysis of Software (SAS version 9.2 for Windows).

Results {#s3}
=======

A total of 953 different articles were identified. Of these, 33 publications spanning a total of 39 study arms satisfied the criteria for inclusion.

Overall FACT-G and subscale scores {#s3a}
----------------------------------

For included studies using the now outdated FACT-G tool which contained the RWD subscale (n = 11), the mean overall FACT-G score was 78.63 and the median was 80.4. For studies using the updated FACT-G assessment tool without the RWD subscale (n = 22), the mean FACT-G score was 74.61 while 74.65 was the median score. Subscale scores in the included articles varied greatly across all study arms and subscales. Thirty-three included study arms had applicable information for the PWB subscale; the mean PWB subscale value reported was 19.45 while the median was 20.10. In study arms reporting mean FWB data (n = 33), the mean FWB score was 16.07 and the median was 16.90. Arms that included EWB information (n = 35) had mean and median scores of 15.82 and 16.70, respectively. The 32 study arms that disclosed SWB scores had a mean of 21.29 and a median of 22.25. Finally, only six study arms reported scores for the now defunct RWD subscale; the mean RWD score was 7.18 and the median was 7.25.

Study characteristics {#s3b}
---------------------

In total, there were four different objectives in the included studies ([Table 1a](#T1a){ref-type="table"}). The aim of 13 studies was to assess the QOL of their patient populations \[[@R06]-[@R18]\]. The objective of another 10 studies was to establish the reliability or validity of external assessment tools by using the already robust FACT-G tool \[[@R19]-[@R28]\]. The approach of seven studies was to either determine correlation between QOL and other clinical factors or to examine the determinants of QOL \[[@R29]-[@R35]\]. Finally, three studies assessed the reliability and validity of the FACT-G instrument \[[@R36]-[@R38]\].

###### Socio-demographic and Clinical Parameters of Included Patients at Baseline

  Parameter                                             No. (%)
  ----------------------------------------------------- ------------
  Purpose of Study (n = 33)                             
    Assess Quality of Life                              13 (39.4%)
    Establish Reliability of External Assessment Tool   10 (30.3%)
    Determine Determinants of Quality of Life           7 (21.2%)
    Establish Reliability of the FACT-G                 3 (9.1%)
  Primary Cancer (n = 33)                               
    Heterogeneous                                       12 (36.4%)
    Lung                                                7 (21.2%)
    Head and Neck                                       4 (12.1%)
    Prostate                                            2 (6.1%)
    Breast                                              2 (6.1%)
    Other                                               6 (18.2%)
  Country of Study (n = 32)                             
    United States                                       17 (51.5%)
    Canada                                              3 (9.1%)
    Japan                                               3 (9.1%)
    China                                               3 (9.1%)
    Australia                                           1 (3.0%)
    India                                               1 (3.0%)
    Philippines                                         1 (3.0%)
    South Korea                                         1 (3.0%)
    Sweden                                              1 (3.0%)
    Uruguay                                             1 (3.0%)

Of the 33 included studies, only 12 looked at samples with heterogeneous primary cancers \[[@R06], [@R08], [@R20], [@R26], [@R28], [@R29], [@R31]-[@R34], [@R37], [@R38]\]. Of the 21 studies that looked at patients with only one primary cancer, seven looked at patients with lung cancer \[[@R12]-[@R14], [@R23], [@R25], [@R30], [@R36]\], four studies observed patients with only head and neck cancers \[[@R9], [@R16], [@R24], [@R27]\], two looked at only prostate patients \[[@R07], [@R11]\], another two focused on breast patients \[[@R18], [@R21]\], those with only gynecologic cancers were examined in two studies \[[@R17], [@R35]\], one study focused on gastric carcinoma patients\[[@R19]\], one study analyzed patients with hepatocellular carcinoma \[[@R15]\], another examined renal cell carcinoma patients \[[@R22]\] and a further study enrolled patients with pancreatic cancer \[[@R10]\].

Socio-demographic features {#s3c}
--------------------------

Included studies came from medical centres in 10 countries ([Table 1a](#T1a){ref-type="table"}, [b](#T1b){ref-type="table"}). Seventeen included publications came from the United States, reflecting the predominance of the FACT tools over EORTC instruments in this country. Three studies came from Canada, three from Japan, three from China, and one each from Australia, India, the Philippines, South Korea, Sweden and Uruguay. One study did not disclose its country of origin.

###### Socio-demographic and Clinical Parameters of Included Patients at Baseline

  Parameter                                 No. (%)
  ----------------------------------------- ------------
  Gender (n = 38)                           
    ≤ 50% Male                              16 (42.1%)
    \> 50% Male                             22 (57.9%)
  Mean Age, years (n = 25)                  
    \< 49                                   2 (8.0%)
    50 - 59                                 12 (48.0%)
    60 - 69                                 11 (44.0%)
  Marital Status (n = 14)                   
    50-70% Married                          5 (35.7%)
    \> 70% Married                          9 (64.3%)
  High School Education (n = 10)            
    ≤ 50% Completed High School             4 (40.0%)
    \> 50% Completed High School            6 (60.0%)
  College/University Education (n = 11)     
    ≤ 50% Completed College/University      8 (72.7%)
    \> 50% Completed College/University     3 (27.3%)
  Admittance Status (n = 17)                
    Purely Inpatients                       1 (5.9%)
    Purely Outpatients                      11 (64.7%)
    Both Inpatients and Outpatients         5 (29.4%)
  Median Survival (n = 11)                  
    ≤ Six Months                            4 (36.4%)
    \> Six Months                           7 (63.6%)
  Median ECOG Performance Status (n = 15)   
    0                                       2 (13.3%)
    1                                       12 (80.0%)
    2                                       1 (6.7%)
  Previous Chemotherapy (n = 26)            
    ≤ 50%                                   6 (23.1%)
    \> 50%                                  20 (76.9%)
  Previous Radiation Therapy (n = 16)       
    ≤ 50%                                   11 (68.8%)
    \> 50%                                  5 (31.3%)
  Previous Surgery (n = 14)                 
    ≤ 50%                                   6 (42.9%)
    \> 50%                                  8 (57.1%)

Of the 39 study arms included, seven had cohorts with less than 25% male patients, nine had patients that were between 25-50% male, 14 had patients that were between 50-75% male and eight had patients that had greater than 75% male patients. One study did not report any gender information of its cohort.

Of the 25 study arms that disclosed mean ages for its patient populations, two had populations younger than 49 years of age, 12 had populations between 50 to 59 years and 11 had populations between 60 to 69 years. Fourteen study arms reported median ages of its patients; four, seven and three arms had populations between 50 - 59, 60 - 69 and 70 - 79 years of age, respectively.

A total of 14 study arms disclosed the marital status of their patients. Of these, five study arms had between 50% and 70% of patients being married while nine arms had greater than 70% of their patient sample being married. There were no studies in the literature that reported patient samples that had less than 50% of patients married.

Only a few studies reported education characteristics of their patient samples. Ten study arms disclosed whether their patients completed high school; four arms had less than 50% of patients completing high school while another six arms had greater than 50% of patients completing high school. Of the 11 studies that reported on whether their patients completed college or university, eight had less than 50% of patients who completed college/university while another three had greater than 50% of their patient sample completing college or university.

Clinical features {#s3d}
-----------------

The present review considered patient samples which were mostly heterogeneous for stages of cancer malignancy ([Table 1a](#T1a){ref-type="table"}, [b](#T1b){ref-type="table"}). A considerable number of study arms (n = 27) reported on whether any of their patients had stage I cancer; 17 arms described that none of its patients had stage I malignancy while another 10 studies had between 0.6% and 30% of its patients having stage I disease. Twenty eight study arms reported on whether any patients in its sample had stage II disease; 16 arms had none of patients with stage II disease while another 12 study arms had anywhere between 1.70% to 44% of its patients with histologically confirmed stage II disease. Presence of stage III disease was available in 25 study arms of which 15 arms had anywhere between 0-24% of its patients with stage III malignancy while another 10 studies had greater than 25% of its patient population with stage III disease (range: 30% to 100%). Stage IV malignancy data was available in 26 study arms. Half of these arms (n = 13) had less than 50% of its patient sample with stage IV cancer (range: 0% to 49.30%) and half (n = 13) had greater than 50% of its patients with stage IV disease (range: 62% to 100%).

Eleven of the identified studies had purely outpatient patient populations, five had a mix of inpatients and outpatients, one article had only inpatients while 16 studies did not disclose whether their patients were inpatients or outpatients.

A considerable number of study arms (n = 29) did not report the median survival of its patient cohorts. Of those that did (n = 11), 36.4% (n = 4) had patients that had a median survival time of less than six months, while 63.6% (n = 7) had cohorts which had a median survival time greater than six months.

With respect to performance status, only 13 and 15 study arms reported mean and median ECOG PS, respectively. Of these, two study arms had patients with mean ECOG PS between 0 to 0.5, eight arms had mean ECOG scores between 0.5 to 1 and a further three arms had mean performance scores between 1 and 1.5. Two, 12 and one study arms had median ECOG scores of 0, 1 and 2, respectively. Only two study arms reported mean KPS and only four arms reported median KPS scores; due to the low number of arms, these values were not subject to analysis.

With respect to past treatments of patients before the FACT-G was administered, 26 study arms described the incidence of past chemotherapy, 16 study arms had information regarding past radiation therapy and 14 arms gave descriptions of past surgery. Of the 26 study arms reporting past chemotherapy frequency, three had less than 25% of their patients previously receiving chemotherapy, three had between 25% and 50% of patients receiving chemotherapy, five had between 50% and 75% of patients receiving chemotherapy and a large number of arms (n = 15) had greater than 75% of patients receiving chemotherapy. Of the 16 study arms that had information on past radiation therapy, seven had less than 25% of patients receiving prior radiation therapy, four had between 25% and 50% of patients receiving radiation therapy, two had between 50% and 75% of patients receiving radiation therapy and three had greater than 75% of patients receiving radiation therapy. Four, two, three and five study arms that reported whether their patients received prior surgery had less than 25% of patients receiving prior surgery, between 25% and 50% of patients receiving surgery, between 50% and 75% of patients receiving surgery and greater than 75% of patients receiving surgery, respectively. Only three study arms reported that hormonal therapy was administered to at least some of their patients before the FACT-G was administered.

Assessment of QOL in various patient populations {#s3e}
------------------------------------------------

Studies were grouped by country of origin using per capita total health expenditures data published in a 2011 report by the World Health Organization \[[@R39]\]. Two groups were established-group one contained countries which had per capita health expenditures of less than \$2,000 US while studies which came from countries with greater than \$2,000 US in per capita expenditures were sorted into a second group. Studies from China, India, the Philippines and South Korea were sorted into group one \[[@R06], [@R13], [@R15], [@R24], [@R25], [@R35], [@R37]\] while articles from the United States, Canada, Sweden, Japan and Australia were sorted into the second group \[[@R07]-[@R12], [@R14], [@R16], [@R17], [@R19]-[@R23], [@R26]-[@R34], [@R36], [@R38]\]. It was found that patients from countries with low per capita health expenditures had significantly lower levels of physical well-being (weighted mean: 16.87 versus 19.93; P = 0.0110), social/family well-being (mean: 18.51 versus 22.06; P = 0.0164) and relationship with doctors (mean: 6.60 versus 7.27; P = 0.0111) ([Table 2](#T2){ref-type="table"}); total FACT-G score (including or excluding the relationship with doctor subscale) was not statistically significant (P = 0.5964, P = 0.1652, respectively). In addition, FWB and EWB did not reach statistical significance.

###### Weighted Analysis of Variance of Statistically Significant Clinical and Socio-Demographic Parameters in Relation to FACT-G Total and Subscale Scores

  FACT-G                                                             Categories             Sum of Weight   Weighted Mean (SD)   P-value
  ------------------------------------------------------------------ ---------------------- --------------- -------------------- -----------
  Physical Well-being                                                                                                            
    Country                                                          High Healthcare Cost   3325            19.93 (28.47)        0.0110
                                                                     Low Healthcare Cost    1039            16.87 (43.54)        
  Emotional Well-being                                                                                                           
    Admittance Status                                                Mixed                  889             13.30 (46.28)        0.0434
                                                                     Outpatient             1816            16.59 (27.35)        
    % Completing College/University                                  ≤ 30%                  736             15.10 (28.15)        0.0398
                                                                     \> 30%                 717             17.66 (8.06)         
  Social/Family Well-being                                                                                                       
    Country                                                          High Healthcare Cost   3446            22.06 (31.17)        0.0164
                                                                     Low Healthcare Cost    834             18.51 (35.72)        
                                                                     \> 75%                 1532            20.73 (41.45)        
  FACT-G Total Scale (Excluding Relationship with Doctor Subscale)                                                               
    Admittance Status                                                Mixed                  889             62.60 (135.80)       0.0071
                                                                     Outpatient             1945            75.58 (63.68)        
    % Completing College/University                                  ≤ 30%                  1126            69.60 (103.36)       0.0477
                                                                     \> 30%                 717             78.49 (41.66)        
  Relationship with Doctor\*                                                                                                     
    Country                                                          High Healthcare Cost   419             7.27 (1.21)          0.0111
                                                                     Low Healthcare Cost    66              6.60 (NA)            
    % Receiving Previous Radiation Therapy                           ≤ 25%                  222             7.30 (0.00)          \< 0.0001
                                                                     \> 25%                 47              7.10 (NA)            

\* There are only 6 study arms with available information for the relationship with doctors subscale. NA: not available for calculation. SD: standard deviation.

As only one study included in the review had a patient population comprised of purely inpatients \[[@R31]\] with a relatively low sample size (n = 90), weighted analysis of variance comparing inpatients and outpatients would be rather fruitless. Instead, studies were grouped based on whether they solely analyzed outpatient populations or whether they contained a mix of outpatients and inpatients. It was found that studies with purely outpatient populations \[[@R9], [@R13], [@R15], [@R20], [@R25]-[@R27], [@R29], [@R30], [@R35], [@R38]\] had better emotional well-being (mean: 16.59 versus 13.30; P = 0.0434) as well as significantly higher global QOL (mean for total FACT-G score without RWD: 75.58 versus 62.60; P = 0.0071) when compared with studies with a mix of outpatients and inpatients \[[@R19], [@R32], [@R33], [@R36], [@R37]\] ([Table 2](#T2){ref-type="table"}). All other FACT-G scores comparing the two groups did not reach statistical significance.

Certain studies disclosed the percentage of patients who had completed college or university and were either allocated into a group comprised of cohorts with ≤ 30% of patients completing college/university or a group made up of cohorts with \> 30% of patients completing college/university. It was found that emotional well-being was higher in patient populations which had \> 30% of patients completing post-secondary education (mean: 17.66 versus 15.10; P = 0.0398). Total FACT-G scores without RWD were also higher in this group than in patient populations with ≤ 30% of patients completing post-secondary programs (mean: 78.49 versus 69.60; P = 0.0477). Although comparisons between PWB, FWB and SWB did not reach statistical significance, it is important to note that all three of these subscales had p-values less than 2% over the P = 0.05 threshold needed to constitute significance (PWB mean: 20.42 versus 17.58; P = 0.0658); (FWB mean: 18.02 versus 15.50; P = 0.0578); (SWB mean: 22.43 versus 19.47; P = 0.0542).

One final statistically significant finding was made when cohorts were grouped based on the percentage of patients receiving previous radiation therapy. For the RWD subscale, it was found that cohorts that had ≤ 25% of patients receiving previous radiation therapy had significantly higher RWD scores when compared with cohorts that had \> 25% of patients receiving previous radiation therapy (mean: 7.30 versus 7.10; P \< 0.0001).

Weighted analysis of variance was conducted on five other socio-demographic/clinical parameters: heterogeneity of primary cancers, median survival, mean age and percentage of patients previously receiving chemotherapy and surgery. No statistically significant results were found for any of the FACT-G total and subscale scores for these five parameters. Other clinical or socio-demographic features were not analyzed because involved cohorts had limited sample sizes making direct statistical comparison challenging.

Discussion {#s4}
==========

Previously, studies in the literature have not made the identification of differences among various socio-demographic and clinical populations with respect to QOL scores a focus of QOL research. If this information was available it could help with focusing management strategies based on the medical and socio-demographic information of the patient. Thus, the present review was undertaken to compare QOL scores in relation to clinical and socio-demographic characteristics of various patient subpopulations in patients with advanced cancer. Statistically significant results were obtained for four separate parameters: education, healthcare expenditures, patient status and incidence of previous radiation therapy.

When countries were grouped by their levels of total health expenditures per capita, it was found that countries with relatively lower per capita health expenditures had lower QOL in the domains of physical well-being (weighted mean: 16.87 versus 19.93; P = 0.0110), social/family well-being (mean: 18.51 versus 22.06; P = 0.0164) and relationship with doctors (mean: 6.60 versus 7.27; P = 0.0111). Due to the higher standard of care and timely access to treatment found more readily in countries with higher per capita health expenditures, patients receiving treatment in these countries may have access to more sophisticated and targeted treatment regimens which improve relative PWB; similarly, they may be exposed to a more extensive support network of health care professionals which may be the reason for higher relative RWD values \[[@R40]\]. In addition, although no published evidence exists, it is hypothesized that countries with higher health expenditures may also promote and support more educational and awareness programs aimed at discussing the issues faced by the advanced cancer population with the friends and families of these patients - this may be why patients in these areas reported higher SWB scores.

With respect to patient admittance status, it was found that studies with purely outpatient populations had, on average, higher EWB (weighted mean: 16.59 versus 13.30; P = 0.0434) and higher global QOL (weighted mean for total FACT-G score without RWD: 75.58 versus 62.60; P = 0.0071) when compared to studies with both outpatients and inpatients. After performing a literature search, no explanation to support these findings was found. We hypothesize that our results reflect the improved performance of outpatients when compared to inpatients.

A better EWB subscale score was recorded for studies which had \> 30% of patients completing post-secondary education (mean: 17.66 versus 15.10; P = 0.0398) as well as a greater total FACT-G score without RWD (mean: 78.49 versus 69.60; P = 0.0477) when compared to cohorts with ≤ 30% completing post-secondary schooling. The correlation between levels of education and QOL has previously been analyzed \[[@R41]\]. Ross et al. hypothesized that since education gives access to nonalienated work and eventually wealth, it increases the sense of personal control \[[@R41]\]. In addition, education gives access to stable social relationships which increases social support \[[@R41]\]. Following this logic, it is clear why more educated cohorts had higher global QOL and EWB. Although RWD scores in cohorts with a higher incidence of previous radiation therapy reached statistical significance, no description explaining this correlation exists.

The present study is not without limitations. A first limitation is the cut-off ranges for cohort groupings may seem arbitrary. We have established the cut-off ranges in this way not only because they represent clear groupings by which studies in the literature are arranged, but also facilitate comparable sample sizes among groups. In addition, due to the many study arms included in the project (n = 39), more unbiased and therefore more noteworthy results may be presented. Second, the review is dominated by studies from the United States (n = 15; 51.5%) reflecting the high quantity of FACT-G QOL research conducted in this country. A number of patients with early stage disease were considered in the analysis because included cohorts were extensively heterogeneous with respect to disease progression. Additionally, the conclusions of the present study may or may not hold when analyses are conducted using patient-level data. A final limitation may be that the RWD and total FACT-G scores with RWD subscale analyses contain relatively small sample sizes.

Future work in either expanding on our results or in conducting similar analyses remains. As the FACT-G is not the only reliable QOL tool used in cancer patients, an interesting subject of analysis would be to perform a similar task with other general cancer questionnaires such as the EORTC QLQ-C30 to establish whether a discrepancy in findings exists. Other projects may aim to use the statistically significant correlations of the review and determine whether confounding parameters or cause and effect relationships exist.
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